88                                     PHYSICS OF THE AIR
When expressed in terms of gram-colories per square centimeter normal surface per minute, and reduced to mean solar distance, the averago value of /o is about 1.94.
As stated above, careful estimates show that about 32 per cent of this radiant energy is wholly lost to the earth, leaving some 68 per cent directly absorbed in roughly equal amounts by the earth and the atmosphere. And since the air usually is around three-quarters opaque to terrestrial radiation, it follows that approximately 60 per cent of the incident solar energy ultimately heats the atmosphere.
The more conspicuous notches in the bolometric curve coincide with. water-vapor absorption bands, from which it is inferred that most of the direct absorption of solar energy in the atmosphere is due to water vapor. All these bands, however, are of longer wave length than the region of maximum intensity in the solar spectrum, as are also the absorption bands of carbon dioxide and the stronger bands of ozone. Nitrogen and argon have no known absorption bands, while oxygen, the only other important constituent of the atmosphere, has only one, and that in the extreme ultraviolet or Schumann region, except some fine lines in the red. Further, the general absorption of all three is so feeble that, to a first approximation, it may be regarded as wholly negligible. Hence, atmospheric absorption of radiation, whether solar or terrestrial, obviously is due almost wholly to water vapor, carbon dioxide, and ozone ; and, since the approximate amount of carbon dioxide in the atmosphere is always known and the quantities of water vapor and ozone at least often determinable, it frequently is possible, by the aid of laboratory data>, to know roughly the actual absorption in any portion of the spectrum due to all of these substances, either singly or jointly.
In the presence of moisture at ordinary temperatures, ozone soon reverts to ordinary oxygen—a sufficient reason, perhaps, why only traces of it are found in the lower atmosphere. In the stratosphere, on the other hand, where there can be but little moisture and where the temperature is about —55° C. in mid-latitudes, and even lower in the tropics, it obviously is far more stable. Hence, since extreme ultraviolet radiation, such as there is every reason to believe is emitted by the sun, on passing through cold dry oxygen converts much of it into oxone, it long appeared exceedingly probable that this substance must exist to appreciable amounts in the outer air where, indeed, it later was found spectroscopically by Angstrom,1 Fabry and Buisson,2 Fowler and Strutt,3 and Abbot.4 Strutt5 also proved, spectroscopically, that it is not nearly so concentrated, if present at all, in the lower atmosphere as in the upper.
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